Are the antioxidant properties of carvedilol important for the protection of cardiac mitochondria?
The cellular role of mitochondria includes ATP generation and the modulation of cytosolic calcium signals, besides being the "crossroads" for several cell death pathways. The maintenance of optimal mitochondrial functioning during the disease process increases the chances for survival. For example, ischaemia followed by reperfusion is known to negatively affect mitochondrial function, namely by inducing a deleterious condition called mitochondrial permeability transition (MPT). The MPT is responsible for mitochondrial dysfunction and can ultimately lead to cell death. Therefore, it seems important to protect mitochondrial function in cardiac disease. Carvedilol, a beta-adrenergic receptor antagonist with antioxidant properties, has a positive impact on cardiac mitochondria during in vitro, ex-vivo and in vivo models of cardiac dysfunction. Particularly, carvedilol was shown to inhibit MPT in isolated heart mitochondria and protect mitochondria against the oxidative damage induced by the xanthine oxidase/hypoxanthine pro-oxidant system. The observation that carvedilol acts as an inhibitor of mitochondrial complex-I is also of importance, since this mitochondrial system was proposed as cause of the cardiotoxicity associated with the anti-neoplasic drug doxorubicin. This review points out the major findings concerning the positive impact of carvedilol on mitochondrial function and its use in the treatment of myocardial diseases where oxidative stress is known to be involved.